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I. INTRODUCTION
Since being discovered, Human Immunodeficiency Virus infection and Acquired Immunodeficiency Syndrome (HIV/AIDS) has been one of the most killing global pandemics to date. Fighting the HIV/AIDS has been a very daunting challenge in the global health and particular Sub-Saharan African (SSA) countries. Approximately of 36.7 million people were living with HIV worldwide by 2015, with more than two-third of them living in SSA. Tanzania in particular, there were about 1.4 million people living with HIV (PLHIV), and around 36,000 deaths which occurred in 2015 were due to HIV/AIDS [1] . The most of SSA governments, such as the Tanzanian government, have taken the socio-political and economic measures to tackle the HIV pandemic by providing free HIV medical services such as provision of the Antiretroviral therapy (ART) in the public hospitals [2] . Approximately, 10.3 million (about 54%) of PLHIV were accessing ART in eastern and southern SSA [1] .
Despite these measures undertaken by the government in providing free HIV medical services such as ART in the public hospitals, the fear of stigma and lack of awareness is still a handicap. The fear of stigma is still holding some people in the society from freely going to the HIV/AIDS Care and Treatment Centers (CTCs) to receive the HIV/AIDS healthcare clinical services including HIV/AIDS healthcare information [3] [4] [5] . [3] described that among different factors for fear of stigma among PLHIV, 37.4% fear for unethical treatment of PLHIV and 31.1% for unofficial disclosure of their health status. The timely access to the relevant HIV/AIDS healthcare information can help people in making informed decisions of living a healthy life [6, 7] . The living of healthy life includes the change behavior, increase ability to self-care and more committed to treatment with more life hope and empowerment.
However, the Information and Communication Technologies (ICT) provides a great potential in delivery of health services. The usage of mobile technology has been of different forms such as mobile health (m-health), mobile money transactions (for example M-Pesa), and mobile banking. The m-health has integrated users in health associated activities, and thus improving availability of healthcare services, health information, and influencing healthy user behavior [8] . There is a massive increase in usage of mobile communication and internet in Tanzania showing 80% mobile phones penetration as well 40% internet penetration [9] . This paper reports the assessment on the people's general awareness and comfortability towards physically attending HIV/AIDS CTCs for accessing the HIV/AIDS healthcare information. Moreover, this study assesses whether the use of ICT in form of mobile application can be a way forward for delivering the HIV/AIDS healthcare information for broader coverage (to many people with an easy access) without exposing them.
The rest of this paper is organized as follows: the second section explains the background information on the currently situation in provision of HIV/AIDS healthcare information and the fear of stigma as its major challenge. The third section talks about related works of which the mobile technologies have been applied to facilitate the delivery of healthcare information. The detailed research study design and methods used from the data collection, data analysis to results presentation have been explained in section four. Sections five and six provide the detailed explanation of results and discussion respectively. The conclusion has been drawn in section seven. Finally, the limitations of this study were given in section eight.
II. BACKGROUND
Currently in Tanzania, all of the HIV/AIDS healthcare service are offered at the CTCs across the country. The HIV/AIDS healthcare services ranges from provision of general public HIV/AIDS education, HIV testing, HIV counselling to HIV patient treatment and medications (including the provision of antiretroviral, ARV drugs). However, fear of being identified and/or stigmatized is still holding a lot of people in the society from freely going to CTCs for these HIV/AIDS healthcare services [3] [4] [5] .
This research study is trying to assess whether the usage of mobile application platform can be a comfortable and acceptable way for people to access the HIV/AIDS healthcare information services. The usage of a confidential mobile application platform without actual regular visits to the CTCs may help people who want to access the HIV/AIDS healthcare information but do afraid of being identified and stigmatized.
HIV/AIDS healthcare information is any sort of HIV/AIDS related information which should be shared to the general public or a particular client 1 . There are different types of healthcare information such as appointment and medication reminders, general health tips, diagnostic information, symptoms and vital signs [10] . The important healthcare information which are provided in the HIV/AIDS CTCs are HIV/AIDS healthcare tips, HIV/AIDS healthcare recommendations, HIV/AIDS personal clinical counselling or consultation between the client and HIV/AIDS practitioner. These services are to remain as the key services even when the HIV/AIDS healthcare information delivery is through the mobile application platform.
III. RELATED WORKS
In ICT, the mobile technology is the technology used for transferring of a specific information from one part to the intended recipient (or recipients) by using the cellular communication system. Currently, the mobile technology has been widely used for accessing and dissemination of information in various sectors such health, finance, and security and control systems. Mobile application is a software which makes the use of the mobile technology, and it is used within mobile devices such as mobile phones. Mobile application allows mobile gadget users to interact with each other or with different online service providers [11, 12] .
The health sector has been actively employing the mobile technology in delivering health services to the public. The usage of the mobile technology applications for healthcare provisions is known as mobile health (or m-health) [13] . M-health involves the transfer of healthcare resources including the delivery of healthcare information by using the mobile electronic means [14] . Mobile health applications have been growing so fast recently, this is due to its contribution in shifting behavior to strengthen disease prevention at the low cost of acquiring a quality healthcare services [8, 13, 15, 16] .
In Tanzania, like other African countries, the number of mobile solutions using mobile applications for different healthcare services is growing very fast. These mobile applications cover healthcare services such as dissemination of nutrition services and maternal healthcare with example of Mobile Alliance for Maternal Action (MAMA), NutriMobile and Healthy Pregnancy, Healthy Baby (HPHB) [17] [18] [19] . However, there is no any mobile application platform for dissemination of HIV/AIDS healthcare information in Tanzania to date. [6] made a call for online dissemination of HIV/AIDS healthcare information since there is a considerably people's high effort to try to access to internet-based HIV information, HIV/AIDS clinical tips and recommendations.
IV. METHODOLOGY
The questionnaire-based study was conducted among Due to complexity of this study, both people getting HIV/AIDS healthcare clinical services and HIV/AIDS medical practitioners in these hospitals were involved in this study. The study was extended to involve the HIV/AIDS medical practitioners of a Non-Government Organization (NGO) dealing with HIV/AIDS services in remote areas within Dar es Salaam region, named Pastoral Activities and Services for people with AIDS in Dar es Salaam Archdiocese (PASADA). The data from respondents were used to assess the need of mobile application for accessing HIV/AIDS healthcare information. The data from HIV/AIDS medical practitioners were used in assessment of capacity and readiness of the HIV practitioners to serve people with the HIV/AIDS healthcare information online.
The sample size was determined by using Kish formula for cross-sectional studies [24, 25] . The calculation based on the HIV prevalence in Dar es Salaam of 11 percent and the entire population of the region of about 5,781,557 people at the precision of 5 percent and confidence level of 95 percent [21, 26] . Therefore, the minimum sample size was found to be 151 people. The study involved random sampling of both male and female who filled in questionnaire on their consent. The questionnaires were made of three parts; demographic information (such as gender, age, education level and mobile phones ownership), comfortability and attendance to HIV/AIDS CTCs, and finally the perception towards accessing the HIV/AIDS healthcare information online. All of the questions in the mentioned parts were independent. The dependent variable evaluated whether respondents would want the mobile application platform for accessing HIV/AIDS healthcare information.
The internal-consistency of the HIV/AIDS practitioners' readiness towards providing the HIV/AIDS healthcare information online were assessed using the Cronbach's alpha coefficient. Cronbach's alpha coefficient is used for examination of internal reliability and interrelation among the contributing items. The study had an alpha coefficient within accepted range of value is above 0.7 [27, 28] .
The collected data were analyzed by using Python, computer programing software for big data [29] . The study employed the hierarchical regression analysis which was performed by using data mining and analysis software, WEKA version 3.8.1 [30] . The hierarchical regression analysis was performed to examine the effect of different factors towards the need of mobile application platform for accessing HIV/AIDS healthcare information. This method was selected due to its suitability in investigating the impact of several independent variables sequentially [31] . Furthermore, [32] proved that this is an appropriate technique for evaluating the influence of control independent factors to a dependent issue. This analysis involved four steps/models of regression analysis. In the first step, only the demographic attributes were examined towards the respondents' need of mobile application for accessing HIV/AIDS healthcare information. The second step added the respondents' mobile phones ownership, in third step the general awareness and attendance to CTCs were considered. Final stage examined if the prior access of any health information through mobile and online media was to influence into the need of mobile application for accessing HIV/AIDS healthcare information.
V. RESULTS
In this study, total of 208 people participated, among them, 45 were HIV/AIDS practitioners.
A. Demographic Characteristics of Respondents.
Out of 163 respondents who were not HIV/AIDS practitioners, number of male respondents were slightly higher (51.5%) than female respondents. Within this group of respondents, majority were aged between 20 -29 years (about 46%). Majority of the respondent who were willing to participate in this study had the tertiary education (36.2 %). Table 1 shows demographic characteristics of all respondents. 
B. Mobile Phones Ownership
Among the respondents, only 9.2% do not own any mobile phone, while a total of 60.8% of all respondents had at least one smart-phone with internet capabilities. Detailed information on the ownership distribution of mobile phones among the respondents is depicted in Fig.  1 below. 
C. Respondents' Awareness and Comfortability towards Attending HIV/AIDS CTCs
Only 88.3% of respondents are aware of the existence of HIV/AIDS CTCs.
Furthermore, even fewer respondents (60.7%) had at least once visited the HIV/AIDS CTCs to seek for HIV/AIDS healthcare information. 24.5% of the respondents were not comfortable going to HIV/AIDS CTCs indicating that they were afraid of being exposed and stigmatized. This situation is well summarized by Fig. 2 below. 
D. HIV/AIDS Healthcare Information Seeking Pattern
Almost one-third (31.3%) of respondents prefer to seek HIV/AIDS related information from online media (via internet). However, 33.7% of the respondents claimed to get the HIV/AIDS healthcare information through visiting to HIV/AIDS CTCs. Fig. 3 below provides HIV/AIDS healthcare information seeking pattern as analyzed from the respondents. 
E. Towards Accessing HIV/AIDS Healthcare Information Online
Almost two-third of the respondents (66.3%) had the tendency of accessing and searching of different health information through online media sources. Furthermore, 79.1% of respondents believed that they could access reliable HIV/AIDS healthcare information if there is an online platform while 78.5% went even further by suggesting that they wanted the mobile application platform. This information is summarized in table 2 below. 
F. Factors Contributing to the need of Mobile Application Platform for HIV/AIDS Healthcare Information Access
In examining why respondents asked for the mobile application platform for accessing the HIV/AIDS healthcare information, different factors were put into consideration. The study employed the hierarchical regression analysis to assess the proportional contribution of different factors towards the need of mobile application platform for accessing HIV/AIDS healthcare information. The findings showed that demographic factor contributed 3.25% in need of mobile application platform for accessing HIV/AIDS healthcare information. The ownership of mobile phone contributed further to 7.28% for respondents to need this mobile application platform. However, the general awareness and attendance to CTCs had a very small negative influence towards the need of the mobile application platform, reducing the overall contribution to 7.26% as shown in model 3. Moreover, the experience of using other health-related mobile application proved to have almost negligible contribution to the respondents need for mobile application platform for accessing HIV/AIDS healthcare information. Table 3 below narrates hierarchical regression analysis of factors affecting contribution to the need of the mobile application for accessing HIV/AIDS healthcare information. 
G. HIV/AIDS Practitioners
The study also collected information from among 45 HIV/AIDS practitioners. Majority of them, almost onefifth (22.2%) were from Infectious Diseases Centre (IDC) which is a special Care and Treatment Center for people living with HIV (PLHIV) in Dar es Salaam. Majority (71.1%) were serving more than 30 people per day on more or less same kind of clinical services. Table 4 shows the distribution of HIV/AIDS healthcare practitioners who were involved in this study. Table 5 narrates that out of 45 HIV/AIDS practitioners, 91.1% insisted that it is important to always provide the HIV/AIDS healthcare information to people in the society. About three-fifth (62.2%) acknowledged the existing effort of disseminating the HIV related information to the society but insisted on more effort should be employed. Surprisingly, more than half (55.6%) of HIV/AIDS practitioners cited that they did not disseminate the HIV related healthcare information. Four-fifth of the respondents in this category agreed that the said healthcare information can be transacted via electronic means, while 64.4% went further by showing there is a need for having a mobile application platform for delivering the HIV/AIDS healthcare information. 
H. HIV/AIDS Practitioners' Perspectives on Provision of HIV/AIDS Healthcare Information

I. HIV/AIDS Practitioners' Readiness towards Online Delivery of HIV/AIDS Healthcare Information
Two-third of the HIV/AIDS practitioners said that they are computer literate and even have the internet access at their offices at the CTCs. However, only one-third of them are supplied with the working computers in their offices. Cronbach's alpha coefficient of 0.7012 shows that there is an internal reliability and interrelation for them to be ready to offer the HIV/AIDS services online. The findings of this study show that currently majority of people still rely on accessing HIV healthcare information through having direct personal contacts with HIV/AIDS practitioners by visiting HIV/AIDS CTCs. In the same way, previous different studies revealed that PLHIV mostly relied on direct contact with HIV/AIDS healthcare practitioners to access the HIV/AIDS health information [33] [34] [35] .
The study reveals that majority of people are aware of existence of HIV/AIDS CTCs found in different public and private hospitals. However, not all people who are aware of these HIV/AIDS CTCs are comfortable and ready to visit them for accessing the HIV/AIDS related information. A significant portion of people indicated that they are not comfortable visiting them, citing that they are scared of being exposed and/or stigmatized. These findings support a number of previous studies which showed that fear of stigma is still among the challenges in delivery of HIV/AIDS healthcare information [3] [4] [5] . Furthermore, [3] described that among different factors for fear of stigma among PLHIV, 37.4 percent fear for unethical treatment of PLHIV and 31.1 percent for unofficial disclosure of their health status.
Moreover, this study finds that there is a massive increase in number of people who seek the HIV/AIDS related information from the internet sources. [6] stipulated that there is a considerably people's high effort to access to internet-based HIV information. Some previous studies indicated that Internet technologies improvements have vastly increased access of healthcare information [36] [37] [38] [39] . This could be highly contributed by the massive increase in penetration and usage of Internet services, and mobile phones as well [9, 40] . Additionally, this study evidently shows that majority of people own mobile phones and in particular at least one smart phone. These findings are in line with the communication statistical report of December 2017, which shows a massive increase in usage of mobile communication and internet access penetration of equivalent to 80 percent and 40 percent respectively [9, 40] . Surprisingly, this study shows that the usage of the tradition ICT such as radio for accessing the HIV/AIDS health information has sharply diminished. This is in contrary to previous studies, which indicated the majority of people depended on the healthcare information from personal contacts at the HIV/AIDS CTCs and through radio programs [33, [41] [42] [43] .
Furthermore, the study reveals that majority of people believed that they could access reliable HIV/AIDS healthcare information through the mobile application platform. The study reveals that the education level and ownership of mobile phones have played a significant role in influencing people's need for mobile application platform. The need of having a mobile application platform for HIV/AIDS healthcare information delivery was even supported by the HIV/AIDS healthcare practitioners during this study. In additional, the study findings have particularly shown that majority of the HIV/AIDS healthcare practitioners have the capacity to provide the HIV/AIDS healthcare information through online means. However, the lack of computer facilities in some of their healthcare centers is still a challenge.
VII. CONCLUSION
This study has found that the ever-growing usage of mobile telephony and particularly internet can be useful for HIV/AIDS healthcare information delivery. Majority of people who participated in this study suggested that there is a need of having a mobile application platform for HIV/AIDS healthcare information delivery. This need was even supported by the HIV/AIDS healthcare practitioners with this very study. The HIV/AIDS healthcare practitioners also implied there is a need for having a mobile application platform for disseminating HIV/AIDS healthcare information; and even suggesting that they were ready to offer this service online.
The study findings imply that the usage of ICT, especially the mobile technology is essential in providing the healthcare information. The mobile application platform will consequently help people to confidentially access the HIV/AIDS healthcare information in their mobile electronic gadgets frequently without fear of being exposed as if they would frequently visit CTCs. This subsequently improve the time and quality access to the healthcare information; and inspiring the change of behavior to strengthen disease prevention. Specifically, dissemination of HIV/AIDS healthcare information must line up the use of internet and mobile phones for broader coverage and impact. This usage of mobile health (mhealth) technology is important especially in this communication era where by the majority own mobile gadgets with internet capabilities.
Healthcare providers, the ministry of health and all other stakeholders in fighting against HIV/AIDS should work on these findings and therefore develop a mobile application for HIV/AIDS healthcare information delivery. The mobile application platform developed should be made aware to the public in order to easy their hustle of seeking HIV/AIDS healthcare information. The developed mobile application platform should be simple, user friendly and available in local language, such as Kiswahili in Tanzania. Since the personal medical information is very sensitive data, this research recommends that the developed mobile application platform should handle the personal healthcare and healthcare information with maximum confidentiality.
VIII. STUDY LIMITATIONS
This study considered only respondents whom with their consent were mentally and physically free and ready to participate. The study excluded people who were hesitant and those who indicated negative attitude towards this kind of studies, this was done to avoid responses which are not genuine. The study also excluded the critically sick people whom might be influenced by the health situations. 
